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ttKHCtt< 



te«*3;lx*J:5fc*#S*v*, SS#.£ l ~ 9 ©wf 4x 

ttra*fc»**n6J:$fc*B!r3fta, s#*i~io© 
mmowmttwiw) 
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#K3S9in, AL<Bft&mfammm* (vegf) 
las, fiStt^ctt;®H±^^^)aiaii^H^ (fg 

F) , y/l^* (Burgess) »&&v*/T9 (Maciag) 
Annual Rev. Biochem. , 58:575 (1989^0 , iuh&SSfc 
rt&ttfiiWBH* (PD-ECGF) , -f^*!7 (Ishikawa) 
^ Nature, 338:557 (198950 % fc]fiLWrt&J«»[ 
H-T- (VEGF) , (Leung) % s Science246: 1306 

(1989^) ;7x77 (Ferrara) *Jitf^V<A^ (Hen 
zel) > Biochem. Biophys. Res. Commun. 161:851 (1989 

\*?<< Vi/*r*~ (Tescher) ^ Biochem. Biophys. R 
es.Commun. 165:1198 (1989^) ;7i77?> PCT<£M 
^flrS5W090/13649-^ (1990^11^15 0^) ;7a:77 
*B#fl : ffiiP^07/360,229^fc5o 

12^45, ooo^^TfctK AL«rt&»ttte»LTwa 
t ur * >v<* Kcor s / **sr $ / mmm^m^ < * 

t hVEGFte, .,^>VEGF cDNA£^>f 7}) v K»J*^o 

S^jxfclO^cDNAfi, £VVEGF<b95%£Jl±4>fg|^tt£ 
<D*y/^jtl*t hVEGF (hVEGF) fcftSfvO^S. t 
VEGF cDNA«r»ai"*w!:lcJ;orflfcB$ixfcp t hVEG 

HS-CttffiJtUtt^ofc. Jay^ Science246:1306 
(198930 o 

H^SIOd»OcDNA*^ hVEGFJ1121- % 1 89 -*5<fc 1^206 
•CRjeStlfc. hVEGFO^ 



Sll6^bl59OKO44<@C0r ^/^Sr^LTV>5^:i?> 
hVEGF^ftoTV^o 189-7 5 ©ft, hV 

*ftoT*J9, K6*«t rAWSiSttH^ (hVPF) t 
R--e*>S. 206-7 5 hVEGFoat* 
116^4HBor^/BtOj*A*S*>5fc»hVEGFi:»3io-C 
V>5 e (Houck) ^ Mol.Endocrin.5:1806 (1991 

*p) ; 7i77$, J.Cell.Biochem. 47:211 (1991 
3p) ; Endocrine Reviewsl3:18 (1992 

¥) (Keck) ^ Science246:1309 (1989 

(Connolly) ^ J. Biol. Chem. 264:20017 
(1989¥) I *V9*1> EPO^§B^ff^0 370 989^ (19 
90^5£30B<&|B) 0 

-Att»lfflBHtS* KBMttMttt* ^AMMMr 

WteMI"Cab6J:5fcJBtoii*. 7*- (Folkma 
n) Nature339:58 (1989¥) . 

V>^) 0 17 Ki — (Weidner) New Engl. J.Med. 324: 
1 (1991^) 0 

**^«l*lc*5lt<5r*lfe<OiBa*r#*Ur, VEGF<D1 

(a) hVEGF> hVEGFU-fe^^-, *^^hVEGFU-fe7" 
f-t£i& LfchVEGF£-&tf a^Uy^i «F^WlC 
»^-C**tt:f*:a8J:tf*ix&0»«#, (b) hVEGFU 
•fe^*-*J:tJ«*tbb08ScK», attflC (c) hVEGFO 
Bfc3Efltf*£**t6 0 :*l&or^^ htthVEGFO 

TiiM«, *l?ttlcmraH£HK' 9^ h^KM« 

fas, rrn-Attiiwffi, mBtm&»*xm 
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1 



©ansae, ®*.&#mmmft&. msatrnkftm. ifa. 

BB&ffliBt -L>B?jfcl::W»1-5fc©) , tttflcM 

£><5o 

<feO#«£L-Ctt, VEGFT^sf^htt, (a) * 
hVEGF^f I — 7\ «Atf, M»J&tL<f**tttt!ff 

©tig, *5<fctf (b) hVEGF, hVEGFWir:/*-*fcf*hVEG 
F U-fe - 1 LfchVEGFSr^tf a Vf U y ? X t ft 

t>5 ioow*itttt, #BWtt, ±ELfc±5ft 

t>5 loOtWiltll, *BBIi* PfSLKjfeOhVEG 

^SKBj*WcB1-« h<D-?hZ> 0 
VHDttWLbLXtl* *«BHU MIHk« #*U<tt 

GF7^*=f~* h*S**«r fc*^i»*^fcfcH'** 
5t><B-eS>5 0 BrB4>B£\ VEGFTW:*-;* Kilo 
*fcfi^<fc , 9^V>fl&<DVEGFrV^^^ hSfcttinH 

t>5 locDftffi£LTtt, #BWtt % hVEGF£^J|fcj 
*K» Sr«*k * * 5 r t In <fc o -CMKKftf OhVEGF* 

IC^x. SfiihVEGF* / * P <— JvHfttt (A4. 6. 1 * fc f*B2. 
6.2) tfcttftlMOtUriinilMB^* (tt-HGF) 

B2tt % pi'MffAtt^ttliLffrtA (ACE) M&Jg* 
fcH'OhVEGFOi^ftetttC^x.StthVEGF^y ^ n- 
■JvHfc# (A4.6.1*fc»*B2.6.2) *fctt«M«©0i-HG 
FStfr £ Si" t CO "C & £ o 

El 3 IS, hVEGF t V i/ACEmj&<Df$&\Z*3L £ SthVEGF 
*/*D-«*vHft{* (A4.6. K B2.6.2*fcttA2.6.1) £> 

^•x.5A4. 6. lfthVEGF^/ * f/WMO^SS: 



Sfc#;l*A4. 6. ltthVEGF^ey *X2—fj\<$m 

X.5A4.6. lfthVEGF^ / ^ P-^/Wftft (VEGF Ab) &B 

6. lfithVEGF^e/ * a— 1 JvVfiif* (VEGF Ab) ^fOl^ 
(SIC; is shown in) 

B8Ht, Jg*^*(DNEG55 (G55) P£M*fflB&<DJt®*$ 
J: SA4. 6. lSihVEGF^/ * u— Jvl'ftft:© 

£#lC^*.£A4. 6. lfthVEGF^-/ ^ P — *VV#L#£>j»£ 

A4. 6. lSthVEGF-=ey> p — ^SiitoJSjRSr^fc^-C 

& So 

»Wo»«B4BW 
*BW*B*T?ffiffi*rS, fflffi ThVEGFj tt, y^^^ 
Science246:1306 (1989^) *JW7y^», Mol.E 
ndocrin.5:1806 (199l¥) d s E« L^ct 5 #165-7 5 

*B»Mtt, hVEGFOlo*fctt*ixJ:9#v^ft* 

riHSttfrBJh'LW^hVBGFOT^^^^ h«rli«^ 
So hVEGFOT^^^^ ML hVEGF^jWau-fe^^- 

o«#Mf?rf, hVEGF^c«J:oTStt^b$^^Tv^2,*fflfias^ 

mmMtm t < U * fc HthVEGF fc jRBB U-fe ^ ^ 

Tfe^o -tnSk, hVEGF, hVEGFW-fe^^-^^llhVEGF 
\s± 7* — t LfchVEGFSr-& tf =» ^ W y ^ ^ £ & 

IttttibW??* ^ htf*BB©BBrtK*4ii 
So hVEGFU^^^-^^t-S^^hVEGFOfe 

Wflftt Sr^ $ ft v MiVEGF© 77^y^h*5J:^r5 
-/BBkBftt^cBBoBBrtl^tn*. »c % hVEGF 

V h*J J:l5T$ y BBBW8fcB*fc*BBO«Brtl^* 

^B^SBSTfiM-TS, fflfS rhVEGFW-fe^^-j 4 
fctt ThVEGFrj HhVEGFCOjfflte^-fe^^-^ ii^lijilff 

rtA»iaicftbtt*jttjia*BV'-fe^^-, ^mchVEGF 
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5 0 HSfttKtt, hVEGFTV**-;* b-Cfc-&hVEGFV"fe 

TV^6i:V^5iOtfL6*»Siifc»tt'C*>* # hVEGF 
M?:/*~tf> 1 oO0JI*fms«^P H? (f 1 

f79*--0lb& 9 T^y-X (DeVries) Science 2 
55:989 (1992^) ; v^^ir (Shibuya) Oncogene 5: 

519 (1990^) o nt^^^-\atm^y^^y, b 

VfthVEGFOfc^ffifcoT* 19 , -jmhsi* ^ 

hnGFU±Zf*—<Dh 0 lOCDfllttflk- 1 U-fe:/*- 
(KDR£ t>ffc£;h><5) t*fc5 0 -vi/a— X (Matthews) 

Proc. Nat. Acad. Sci. 88:9026 (1991^) ; W 
(Terman) ^> Oncogene 6:1677 (1991^) ; 

Biochem.Biophys. Res. Commun. 187:1579 (1992 

m . 

hVEGF^fltU-fe^-^^ICio-C, Jl>tt±cD# 
^*^205, 000 1 300, 000^ hyT&5 / >*< i:t 20 
<Dfo%tt*^7\sy*Xtmi$L$tlZ>* 300,000*> 
h y CO =i >zf V v t * IShVEGFl^H-lC \y± 7? — 2 

hVEGnrOBk*#t*KMJll»^«HrtlC**h6. ft 

ftmm, *3 X t/#hVEGFr# y f*# y K# 

hVEGFr<b&^ LX^ZM&fi £*:I1#*L< 

^(Ctt, «itf, hVECFr<D»ia^K^^Vtt:ftaE^n^ 
y^L£fcl* «SF*L<B:) H*<DFvK*>f ^fcflHfcL 

chk a^^fciififeo^y^^vhcor^yTfeffl 
#trai:iB«T?«a*tLS. #Jx.«, (case 

oigne) Proc. Nat. Acad. Sci. 84:2936 (1987^) ; # 
(Capon) Nature 337:525 (1989^) ; 7 )Vy 
* (Aruffo) Cell 61:1303 (1990^) ; r->a^ 
^ (Ashkenazi) Proc. Nat. Acad. Sci. 88:10535 (199 
l¥) (Bennett) J. Biol. Chem. 266:2306 

0 (199l¥) &m o ffiO|B*tB«Ttt* hVEGFrtt, #y 
xfi/y^5 3-;l, (PEG) £><fc 5 V/>^tt# y 

^-IT* (Davis) SBDtttBM. 17 
9,337^ (Goodson) ) BioTechnology 

8:343-346 (1990^) ; T/^s (Abuchowsk 
i) ^ x J.Biol. Chem. 252:3578 (1977^) ; £ 
*3r-^, J. Biol. Chem. 252:3582 (197730 #J®) £fc 



r*R*flS* (09itf, (Marshall) ®, Arc 

h.Biochem.Biophys. 167:77 (1975^) #J8D £Jfr&LT 
V^S. rfttt, hVEGFr©£tt¥tt¥#»*«ftU ^ 
-#8* S ttS«fL»fe^«Mtt"CS) 5 rote* 
#^3*SG>fc:1B:£o 0 hVEGFrf± % T^*=f=^h©» 
»tt*«tt^VEGFlCj^S*OJH-THBiSr#JtUr, hVEGF 

hVEGFU-fe^-iff^^^ff^n^y V#y-^ 
* K* b < tt«JCD£ft:# y -<7^ K i »-& LfchVEGF U 

»Jfi*SOhVEGI^i»^Lrv>*V^hVECF*IH(i+S^ 

hVEGFrt*:<9e$c£#lis hVEGF<DTrf=^ h*5j;t/T 

fflt?*>5. ^^.lix hVEGFr (fifilitf, flt*fcliflkl) 
a - K-f SDNAt? h 7 y x. 9 is a > $ 

hVEGFrfcit/hVECFriB-g-^ W^f, «J^«hVEGFr-Ig 

?mnt&mw&? aohVEGFr ^b&it 

^iahVEGFS:ii^^t^l■r^^®]3£■f-5o 
hVEGF, hVEGFU-feT'^-, *V ^ o— 

X, hVEGF, hVEGFr*fcl±hVEGFrt^-g-UfchVEGF^-&tf 
a^l/yi'?, ( rhVEGF— hVEGFra "yfVy 9 7*\ ) 

^rttiS, ill r^y^n— fywj tt, ^COi^'iH 

lO^y^B- ^»C=i-7- (Kohler) 
3o3LXfS./V*94> (Milstein) , Nature 256:495 (19 
75¥) J5S|2«Ufc/W^y K— v^fe5rffifflUT5l!ii-f 
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rtmS. (Cabilly) « % *Bttfff|4,81 

6, 567-^ 0 

>^ (Coding) O^-y ^ o— JvMfctt : RDldSJltfX 
JS, 59—103H (Academic Press, 198650 0 
Stl^tehVEGF, hVEGFr, 4 ft lihVEGF — hVEGFr ziy^u 
fflHttSAK.* hVEGF<t*:tf> 

9 S -/ UaSSr^ShVEGFSfctthVEGFrOV^-f 

EGFrOjWfl&ftKp^^ (IP*>, h7^^^7^ 
tf*fflflSrt >f LT V ^9J»rhVEGFr# !> 

K) ' fc i Sftffiftttt, hVEGFj££tC#,;bo T V ^ 5 OttJNB 
Jfi^Ky^^T**)SO-C % hVEGFOT^^^^ h-Cfc 

hVEGF— hVEGFr 3y^l/y^iJ^L#5t^o 

flSSivO^kV*) hVEGF*5 iUniVEGFr«Cfctt^ LftV^S 

*rffi-cfc5 0 *rftSfc, roJ:5*fit#(lhVEGFt^J: 

o ?L®J03 * Jl 6 *l * jSfBhVEGF* ft IShVEGFr 

tt, tt#tf#6'frhVEGF*fctthVEGFi-i:«['fr L»**>5 
WEftfe 6-T , #££hVEGF36 L < tehVEGFr<D±^#J 

*LTV^ftv>«S*B-^lBiaoit«[*fcf4±#Sr|iajh 

sKi'/V (HGPRT*fcttHPRT) 

#L (HAT«») , rtLb*RttHGPRT>:a»iaoi«5|[Sr 
BOM'S. 

»*u^iB-^jMiiatta^wiciB^sittJ!a-cfc 

0, a«Lfctt:frSfeaiia«cj:5«:*o*SLfcKu^ 



a— i/g V -feV*— (Salk Institute Cell Distribu 
tion Center) ^feA*"C# 6M0PC-21 j3«ttniQPC-ll 
^**ffi£, ^B^y-^^K^By^tfyKD^HWft 
^&«£r (ATCC) *»feA#-Ce«SP-2lMa, *3<kt** 
/Why (Yelton) *tHfiCarr. Top. Microbiol. Imminol. 81: 
1 (1978¥) fc|E«tfcP3X63Ag8U.l*MS^fe«aiSil5 

^*B-^*ifi«cl>t h*y^B-^/HR#oafltKBB 
UCIEMK$ivCl , *&. 3X#^ (Kozbor) , J. Immunol. 
133:3001 (1984*F) . ^By^T (Brodeur) ^O^r/ 
^n— *-A«*B4ttW*Sj:tf*ffi, 51-63H (Marcel 
Dekker.Inc. —^l — 3 — ^, 198750 0 

iift*; * B-^^#©»^iitttt*ffitti»tt*fc 
tt-f vif bBffr&Ty-fe-Y, w^^^yr^t 

* (RIA) *fcHt**»'S*ffi»»«lrjx-feW > (ELISA) 
lC±oTffl£1-a 0 *JW3©*/ *B—*-^tt#tt, hV 
EGF, hVEGFr^ L < tthVEGF — hVEGFr b U y * * 

ft ft * *« fc Mg&r v±mm 

C0/>«< 1 1 1 ottfftttlCte^U hVEGF(D^fe^W 
/Vttft : itfSllS, 59-104H (Academic Pres 

s, 1986^) o roBttteai-s«f««iftfc«, 

^/^^BCQiFiE^f— ^/W«Sfi*fcf^RPMI-1640« 
^^o-^»»|RLfe*/^B--'#-/utt*tt, 

^/^JtA-t77B-^v t KB*WV**>f 

^ ^ h^77^f-oJ: 5 4«^B<0*S^b^ 

S0i#OHi3J:VL««r=-Ki-«afiHFi:»*ttK» 

«DNAO»* ItSiOo l S*!8$ns 

OSfflfia, ^-Y-f ^-X/nA^^-JP* (CH0) aia^fc 
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1 



[dnao] |6m^ < toT^$^5^S^B^y yro 

■simnofttt&iUfemm (cdr) -et hft#<D*ffs-t- 5 

T-J4, ^.X5tt»W®«$*lfc#«a^«c (FR) 

■5„ 9— (Carter) S?, Proc. Nat. Acad. Sci. 89:428 
5 (1992^) 9— SS, BioTechnology 10:163 (199 

2^) . *XS0L«:<D*-;><7l51§t>, miRLItt hH*5 

IcBfcLTgiSft*. #e-y^ #B#fflFfW.816,56 
7f - ; •=& V y V (Morrison) Proc. Nat. Acad. Sci. 81 : 
6851 (1984*10 „ 

^m(Dl&m^H^t.tli>mm^ hVEGF, hVEGFr 
*fc!4hVEGF-hVEGFr =» VfVvf ^^t/lC#hVEGFi f 

( rt miti ZStt) Wiv^yy 5, K0t»© 

n^y>-^7^ Mx.tf. IgA, IgD, IgE, IgGfcitflg 
M) tS±Tf-9-7?7X, m*\mW77?*>Y («* 
tf. Fab, F (ab*) 2*54:tfFv) II, rftbtfhVEGF, h 
VEGFr*fc»4hVEGF-hVEGFr => y/Vy^^t "Hlfg-C 
<$>>•>, hVEGF<D£^to»tti^l/#5Pgy, rftfe 

#3gis©$TSLv>iii6f§es-ei4, */*b— ?vMfi# 

14, fli*.!*, (Munson) fcAU^-.K (Poll 

ard) , Anal. Biochein. 107:220 (1980^) ©*#s>f--r 

-K^w<-ic»r9!i^i-2)t#, f&mtttM^msX'p 

tt< t b%31Q 9 y v WW [sic;liters] /tfrtofflm, 

$)tffl 2 lcfB«-f.5 J: 5 ^ tf h b 
fcteif ?BT y -fe-f J: o TSil^-r 5 1 1 , hVEGFOftflg 

%, #*L<»480%£*±, *LTft<b#*L<l490%W 

^5teS«j*5.J:U^»rWjSffl-CI4, * y * b — Jvwffi 
«c*5hVEGFWa* ©SH^JgW^T t l4KJ£ttT* V * £ 
t^S*UV\ 165-T5/g?iE?iJhVEGFi:f4# 
SfcUcSS-g-Ct 5 #121 - * fc (4189- T 5 / ME?UhVEG 
F#y <<•??■ KtH*&L4V«EV * D-^-/Vftfls^^r 
-fSrfcasaSLVN, C<£j:5ftft#l4«*tf>hVEGFsK 
y K©it«ELlSAT y-fe-Y *fcliJtt«feafl:»ifc 



««38tttttK-Ctt. hVEGF4#Stt<D*y^n— J-/Hft 
fc(4hVEGFr t Lfc»fla»tt6l5^^Jitt1- 5 £ k 
#B*U\ rHP>OSIl£li«-Ctt, *fllSS?Ht4hVEGF 

* L < ft* © u±7fi -«r^m* fc<4*££ UT V * 5 *fflJJS 
£&#{t1-5d»*fcl4Sg#ta»fc«tfo. hVEGF, hVE 
GFr* fihVEGF— hVEGFr ay/Wj'i'^i K 

< LT, hVEGF, hVEGFr £ lihVEGF— hVEGFr = Vf V y 

Pltilic, hVEGFrSriKBJia#^i:iS^S-fr5. 

^B-t^i*»ti*u<i4, hvEGF^a mum 

F, hVEGFr * fihVEGF— hVEGFr nW^Xit "Cg 

5 ^ 7 ^ <o fi& 9 b ^ y v <o ^ 5 ^ 5 * tc 

(4, * / ^ B — ^/W^frg #<DFc Kp« -C V^iWlia*^^ 

tl«1-*<oic:«:i:ort#fc5 (0!l^i4igG20tft:o#^ 

icri, mKmm&*W£.\^ mm^mm (ad 
co icH^-t-sri^-cte) asw»ci4, mt&m 
m*?>'<*Kmfo&m. «!i*.tf^7^yr, y^* 
fci4^»- K^^ssxfcs. u^t^pj, ittsjias* 

l4^W-?^!g-C&5^ill4*<, «Sxl4lffiS?&Sffifc^ 

«Blia**tt*l!ttKH:, fit«r<OFcKp''fvrt-e (*fc 
14 CFc Kp« <i ><0) 1 6p« U< tt^-COiigf-C) ^ v 9 
>T 5 iot*/ b — ^-/vgtflE* fc 14* 

T««&S*VSi8^, »S&*tt6P^I4hVEGm-a-tcBi^L 

<(4, ^^(4U-fe7'^-Oh7^p«^y7^*5J;U ! 
/*fcl4*BJ!SS Kp< W >-<attfc>*) *fc!4K K^'T 
em$*x?>. gS!WBIfeg5<fl:(4^1!tt'!cllKli<toT* 

^^^!RSi-&fr-Cfo5ia^<*:i4, a*»«r3-Kt 

^*fcl4)fe^ro<t5'SS#ilESi0^ft^ffiUr, «8 

* fc 14 C *4S* /^^-V/Kc^WJ-XIUe-g- S -frTj? 

hVEGFCDrV^=*=.^ h-C*>2>*/^B— ^Wgtfrl3 
J; VhVEGFrfc, *tte> £{*-CI4*Bja*£i: LTSgtJlf4 

iQ'g-i-So hVEGF, hVEGFr* fctthVEGF-hVEGFr 

a is? v y ^ ^ i n^. / ^ b — f/Wgtflr* fc!4 

hVEGFr (4, 5"T/^ia?!l© J: J/i^t^y^f- K, ft 
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5 4#<«^o^ y y K-etthvBGF« u < i* 

tahVEGF — hVEGFr ^ V?\sy9 *$i&<D^m >% 
SfctehVEGFrO h 9^7* V^9^*3J:tJ«/*fcW:j||Bfi 

*M9MNcBt LfcfthVEGFfttto 1 o©SflBGB£*B 

J. Biol. Chem. 266:23060—23067 (1991#) 0 fcl* 
11, ±iE^y-<7 p ^K-C^^)WScoSi^Fv^B^ 
U hVEGF, hVEGFrtfctthVEGF-hVEGFra^Uy^^ 
fc5»L"C»JHt**i-**ft< £ h 1 oco^#^^ 

hVEGF, hVEGFrifctthVEGF-hVEGFraV^Wy^^t 

7\ jUlftlCttlOOH-Lfta^l/y^^Sfctt* 
^7^^ hfcjf LT 1 o^^SMfcSr^r LT$ 
htfftK L*>L^e>, i©i5fta*l4ffSl:, hVEG 
F, hVEGFr * fc tthVEGF- hVEGFr 

ort vie t JL b*u*v« bT h-:/t UtstAJMftft 

K*>f yttLtt^o flixtf, hVEGF, hVEGFr*fcteh 
VEGF- hVEGFr a^l/y^ EWOftJK fcfcf L T ##Ht 

»*»S«r#+«u ?c&W#ihVEGF, SthVEGFrSfctefth 
VEGF-0diVEO?r3^Uy ^^StfrO»lS-f 5 /Bfc 
6B3?!l*fcttr5y»aa-CBJft-t-*^fclJ:J;oT, hVEG 
F, hVEGFr* ft Hh VEGF— hVEGFr aj/^i/y^ 
**+SloOftJRtt^«fBffii3j:V*hVEGF, hVEGFr* 
fci*hVEGF-hVEGFr=» ^l/y^ ^ttKlCWAtttr^ 

fcfttt 7 * fc J: o T/Jr*T S tudSURtfi^ Attfttctt o 

«BOff* LV^WMMI-Cf*, ±I20tn;tttehVEGF 
STUinVEGFr^h-:/^ (a) ^W^gC^K 

(b) flEKigJEH^ (TNF) ©J;5ft*M&W4*>A?* 
*fcl* (c) CD43gL<ttHER-2 U-fe^-tDip 
ft #hVEGFr*ffflS3e® u-fc y * -<D t >-f ft^ <h 6 w 
itf-eSS (▼yK^ (Maddon) Cell 42:93 (1985 



4£) ; a— t>X (Coussens) *(f s Science 230:1137 
(1985¥) ) o JWttJIttO^^ttlg^lHB&ntft 
H *5 J: W L «Sr a - K-T a DNA«r#JgH&& S 

y »*tta*©* v tr h n u: i o r mm £ 
HBtt# 

hVEGFr* ft fiihVEGF — hVEGFr *irfVy9*k L 

lctHS**t5rt4<, JWB&hVEGFW-fey^-^ffitt 
fttt, hVEGF^JBafiahVEGF^^^-^O^^U-fe^ 

5 C — ffioSavEGFU*^— a#r4^©J:5ft*B* 
R3BT#1\ *ftft±E*;fr~X.MCj:oThVEGFl'ir 
^*-*:SSttft"C#ftV^O-C, ±Efit#tthVEGF©afl 

L^L^fc, riifeofiifrttu-tr^— OhVEGF»-& 

-ttt'fri-ShVEGFSr, «*tfU"fe^-JC«-rahVEGF 

L^C>, #Il n illB«©tto»Bf^B«LfcJ:5lc, hVEG 
FO^«r*SJf5rt^"C#*^gthVEGFr©t«:tt, 

®Lfznm(Dm&zft%mz&t>z>i><DX'3bz 0 h«« 

*fctt^**ft5. ^Vlfhn*fet>, -«gifrcDSii 
^JfUTV>ac Fab77^^Ml««fit*(0 

^SfSfflTH, *BWOjt^*^:«:hVEGFrll*SW{c 

tt, 3 H, 14 C, 32 P, 3S S«L<«: I26 Icoj:5*>8clt^ 
7 ai y J: 5 ft** * fc ttf k*A^ 5 * "fe ^* 

«*.tf 126 I, 32 P> 14 C^L<lt 3 H(D<t5ft&lttt(^ 
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Sift* fctthVEGFrSrftffi *If&&# k Vm £ * 5 

Z.tl<b<0%mctts^y9— (Hunter) Nature 1 
44:945 (1962^) IfyK (David) <f, Biochemis 

try 13:1014 (1974^) ; ^ > (Pain) 9, J. Immuno 
l.Meth. 40:219 (1981*p) ; tSX^V^^ (Nygre 
n) , J. Histochem. and Cytochem. 30:407 (1982*£) riSfE 

•fry K-f yfT ytr-fisi^Sttftr s/-fe-r Srffiffli- 
5rt*5-et5„ (Zola) , *j9xt~ ftiftflc: 
8t?sa7^ 147-158H (CRC Press, Inc. , 1987 

m . 

*©&&¥WKK^©fHS#^&!?*.5) ©-^SOft 
fl£tie^-rS^IWr^7'f r- (analyte) (hVEGF) 
fc©lte»&fc4fcfil/CV*5. ttgtiKttipOhVEGFl; 

5. t^K-fyfT^ttt, H4 

-lz£oX%&£tl, *O«*2«0tt#!i»T^?^ hfd 

f-Vy Kiiiy^V-y (Greene) , 
W*4,376.110-f-. *2©gifr*fcttU-fey^-li^iX 

©loO^^^llELISATs'-fe'f -Cfot), -tcd^g-lc 
*fcl4hVEGFrteS#£, U< ttlfoifEfciggNR-S-i* 

hVEGF©TV^ h&£& 



*mW]®mz.%d&Ltztn.mz.toz_X, hVEGF©«i©# 
flfcT^ste^McHt, hVEGFu-fey^-ti^-g-rs 
^5c^hVEGF©fe^^W«ttSr* * *V^^hVEGFW7 7 

tf, roi pftrv*^-:* M-tt\ hVEGFww-fe^ 

Sr^V^TV^5^*fctt-t 5-C*V>^, *M&hVEGFHr 
EJU&£#, «*.«, IffflSahVEGF-U-fey^-cD^* 

SrfrK*-i Vj 14, hVEGFW"fe^-^t-#t>5hVEGF 

*<ors/S£&?ij£i>?*i:i-.5„ fflis r^^sttK^ 

-TV J *fc(4 rfeft^flSiJSttft^Kj'-fvj fit. 

«fg'J©fe<»^«jfiH4Sr4-^.4hVEGFif ©T-§ ,/8*ffi?!|i& 

hVEGF*5^SIS«B±© 2o*^l4-ttlJ: 0 ^VWEGFr 
^tay/i/y?^ Sr^fig-Ct 3 «fc 5 KSfoixS t v > 

5 tt&tt, hVEGFriShVBGFr i *S-g-j-S4>ft <tt2O0 

<»©««TISttft**fel8i-*«fc, hVEGFtt^SEW® 
«, fiP^^fe-f lo©S5ffi-C^UT^O^m©SMit?±82 
iftJSl'iry*-iifc£r3ri&*l&L-CV'>.& (AS*, 
tf, A^Vj/^A (Cunningham) Sf, Science 264:821 
(1991^) if'-f^^ (deVos) Science 255:306 
(1992^) ; 7— (Fuh) Science 256:1677 (1992 
¥) ) . ttot, hVWOloWU-feT'* 

(*MWIC tthVEGF t hVEGFrODU^iiK-g-^filtoo X V ^ 
SfRffi) iS««i$il*V-Ca!o-C*5t) (*fett«fiS$tvT 
v*S»*x ^SrS*2>J:5«-a!^e>ixrv^5) , 

•C^fit^HTV^hVEGFOTV^^^ hefe^flt^S^ 

hVEGF't'(DU-fe7'^-iK-&-K>'r V^iUthVEGFrfcOh 
VEGF^ W ^»X*Kik, 35«S3ES5>«f*i i^etfr 

p ( -T^©l^3£lrii1-2)flfe<D*ffitt:r7=>' (Ala) 
-t^=>-^3§^^K3gt LXtahtiX^Z. 

Science 244, 1081~1985 (1985^) „ 

Tl^,, H^$tvfc«-^«ct©«f®«S (BP*>, Arg, A 
sp. His, Lys*3itl!Glu) ttAla-CBft^H (£&££# 
l^iFSfct) loos*) , ntr>fi1tVif>h'(DU±y 
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[B#Jll] StVEGF*ifr-C?fe$hVEGFr^^^=.^ h^r 



[B*B3] tt{fc9S*y*o~ JvVfcft-efcS, B#Jfi 
[H*«4] mtttft h 8Mb Siva I8*«i~3 



[a*«6j H&tfB«itttJi&-?*>s. b*^5icie 



[B*^8] gtfl£iSJBBJfiStt«5»»c^U-CV>5, SI* 
JB 1 ~ 7 ©v^n*» l mztiMtoWSLVt. 
IB*B9J BttSttft&PSV'^KttttSBSfcl* 



[B#«l 0] te<0«5roffeiS?PJt, »^6<JlC*fcH:B«f . 

IB*B1 l] JMt**tt«WttettLT, Simicftfc 
l4B*fc»*4itaJ:5li:tt#S:h,6. IB*^i~io<o 
vvf in,* i «fcette>Bjft4fe. 

[BnoffMftRn] 
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*m&m&s AL^&ms&mMm^ (vegf) t>#* 

U jt«^jBjftcorao^»a?g^ttlfffiS:fl|^So to 
TLX. ^^Jfe^LV^^jja^jkWco^WoSg* 

<D#m±vo&ffi* it nm&izwm lt\ hews 

tCtt, fiStt^i^tt^^t^flaitmH^ (FG 
F) , ^/wy^ (Burgess) *5 «fct*T v'T (Maciag) , 
Annual Rev. Biochem. , 58:575 (1989^) , ]fil/h4gG3fe 
ft&1®mmmm* (PD-ECGF) . (Ishikawa) 

Nature, 338:557 (198950 , ftmOb'gft&mm 
(VEGF) , }) (Leung) Science246: 1306 

(1989^) ;7x77 (Ferrara) *5 iU^VifA' (Hen 
zel) . Biochem. Biophys. Res. Commun. 161:851 (1989 
¥) ir^^Vt- (Tescher) Biochem. Biophys. R 
es. Commun. 165:1198 (198950 ;7x77§, PCT<&M 
^ff*W090/13649-^ (1990^11^ 15 0^H) ;7x77 

*H«rfFWRJBa7/360 f 229#*ab6. 

^VEGFf±r*f*:^W«^KT*>o-C, fit>*tt±<D&tt 

^VEGFfcn- K-f£DNAl*, /^^U y KTg/S^n-;/ 
t LX * lss<*K<DT S / **8T ^ 7 &E?BKS<5 < * 
V =0** U*^ KSrttffl L-C±E«IJiad»?>BIJSlUfccDNA 

fc hVEGFIL S^VEGF cmA&s^7V y Yl&ti&xx 

SSHfcloOcDNAWt, !?'>VEGFi95%K±©«rattSr 

$>#>v^Jtttfc hVEGF (hVEGF) £^£*l/T^£ 0 t 
hVECFO»lja5>8S!BjBtttt, (ttfLnM^MB^-Cl: b 
vegf cWW4r38a"J"S-fciJ:J:oTflli»Sixfc, t hVEG 

f cdnat h7^7x^ e/B vufciua-e*#-3itfc* 

JSTttffiilLfc^ofc. !la^ Science246:1306 
(1989^0 0 

3EtCjfto*»OcDNA*S, hVEGFJil21-, 189-^<fcl^206 
121-T5/H*V>"**«Mu hVEGF<7)2£ 



*116*>bl59^)R|044fiOr5/RS:^C5lcUrv^fc» 
hVEGFiSfcoTV^S. 189-7 5 /■W>v<*«WU hV 
EGFO^Sl 161^24® <DT 5 J BS¥ A£ s h&1t #>hVEGF t 
»ftot*9, WfeWct hi&i^SigttH^ (hVPF) t 
IHI— -C*>*. 206-T$y*^^^*Ht, hVEGFOgiil 
116tC41«or5y*0#A*fcSfcJe>hVEGFt*fto"C 
V^5. (Houck) Mol. Endocrin. 5:1806 (1991 

50 ;7x77§, J. Cell. Biochem. 47:211 (1991 
30 ; 7x77§, Endocrine Reviewsl3:18 (1992 
¥) \*rvt (Keck) 3?, Science246:1309 (1989 
30 (Connolly) J. Biol. Chem. 264:20017 

(198930 EPO^^^ff^O 370 989^ (19 

90^5^300^11) 0 

vEGFttjfctfrtA»fiii**M*i-a««t-e4<, A* 

A*»fe«fLv^jiL»o**te«bo-cv^a»*»rttt, fit 
&mm&£im®. 9*^wkbb«*. ran, rrn 

-AttftjRWbfi, «K«ttMRCfc, ^7Kf B ft^*tliM 

65JcfiK"C*5J:5l!:JBtons. 7*— (Folkma 
n) Nature339:58 (198950 0 *fc, HRff^AtUi 

liilflBOtEIISKtrCft-rS&BbttS. ■JMEB^&rt 
&Mff»A«)ftMOlEtUl, SAttt h^to 

If^ft, K^-— (Weidner) New Engl. J. Med. 324: 
1 (1991*F) o 

**^AJc*5ltSrttb«)iBSS:%*Ur, VEGF^l 

W: (a) hVEGF, hVEGFU«fe^^-. SfcfShVEGFUl?:/ 
^ - 1 frfr LfchVEGF^^t? a^I/jr^fc 

tt^^sttfrisiv-tttfeoBfeae^ (b) hvEGFu 

*^#-*iwtjxfeoak*#, fr/i: (c) hVEGF<^ 
jft, ra». T-ra-^ttlftJlRS!^ *K«tt*sJ:rftt 
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feliS, *5it; (b) hVEGF, hVEGFUr:/* — SfctthVEG 
t>5 lool$»t LTtt, utatbifecohVEG 

mommtvxK, mtn, #&u<te 

5t^"C*5o BfSO*&, VEGFTV*=f~;* httio 

$t^:<biao TKRK»* ohVEGFS: 

B 1 tt, ethVEGF^ y * d — JvMfrflS t hVEGF t <D1£& 
iC^X-StthVEGF^y £ Jvl^fl: (A4.6. l*fciiB2. 
6.2) *fcH«B8«o$tfF»fiaitJiH^ei* (fft-HGF) 

■ 2tt, ^^MfFAmaiLVAft (ace) *fflJKJg# 

fe*OhVEGF<D^fel^WffitttC^^^fiihVEGF^/ * u — 
^/Vftff (A4.6.1*fcf*B2.-6.2) *^tt«BB«<oa:-HG 
FSi#oa*Sr*i-t<0"C*)a o 

B 3 tt, hVEGF t V i/ACmti&<D&'&{C gihVEGF 
ce/^p— -j-yHMfr (A4.6.U B2.6.2*fcl*A2.6.1) <7> 

B4HU ^^^lC*«t5NEG55B»ii»Oi|ISta«lC 
■^^.5A4. 6. IjnhVEGF^e / ? n— ^/Wffi#ftBO»A«r 



B5tt, «.«*»653IR|«<Z)V!jr;UC*5»t5NEG55H 
S te^*.SA4. 6. ifthVEGF^r / 9*-j-/l<Vift 

*.£A4.6. ltfihVBGF^y^P — ■JvHfttfc (VEGF Ab) *Qffi 

B7HU ^5r^lC*5»»A673MOttH[lC4*.SA4. 
6.1#thVEGF<=ey JVUtttt (VEGF Ab) fe@Of>«r 

(SIC; is shown in) 

B8HU #*«b+©NEC55 (G55) P^SMOJIMtt 

J:tf4#^**.SA4. 6. lgthVEGF^ey * * — -JvMftfceo 

SA4. 6. lgthVEGF^e/ ^ D-t/^a* 

BlOtt* h hrtA»IS©fc HKCTt**ftttfc4*6 
A4. 6. lfithVEGF^-/ 9 ^/WffiftW«**^1-fc*>"C 

fc<5o 

mm fhVEGFj y^v^ 

^ Science246:1306 (1989^) #JiXf7sr*1t* Mol.E 
ndocrin.5:1806 (1991^) tfKgtlfe J: 5 ftlt»-T 5 
y»t MlL*rtAttfiia«B-7 : tttf^BB]iO«>«121 
lss-fcitJ^-r^/KJiiLVrt&lwSie^B* 
t, r*vfeltWB^^«^o#A3teHF-#33J:t«a 

hVEGF(Dio*fctt-tixJ;9*v^feft* 

5 0 hVEGF<aT>-*=^* Mi, hVEGF t JftBIIS U-fe ^ - 
<D^-&^tttf, hVEGFJcJ:oT}ittftSixTV^5tt;aSr 
U < W«SP L , * fc f^hVEGF t mm u± zffi 

-Cfo^o Ztltks hVEGF, hVEGF^-fe^— *fctthVE!F 
U-fe y 9 — k UfchVEGFSr^tf =» >^ ^ y ^ ^ t ?t 

So JEIC, hVEGF^^^-t^rS^^<»hVEGF(Di: 
**tt»tt«r*S*v^hVEGF07?^y y h^ctU^T ^ 
-/Kac«*t>**W«)ttHrt^**i6. hVEGF 
L» <5 hVEGF Wir -t^l^tl 5 

Wo 

*I^Weffflt?>, fflS rhVEGFw-fey^-j * 

fcf* ThVEGFrJ lthVEGFCD*fflia^^^^-^ iiff^ltt 
rt*«BKJlb*l*liM«iBW*^#^ ^U^lChVEGF 
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Mffom * tcai^ Aft Mi 6 fc ttMHtsic $ ft 

rv^tv^iDtrb^iWiSixfcJgfirfcS. hvegf 

1 0©Wttfins«f .D V^^rt-* (fl 

t) , fiP*>^u t?JS£>h yfjyu 

±7?-XhZ Q 7*7))— X (DeVries) ^ Science 2 
55:989 (1992^) ; v^ir (Shibuya) Oncogene 5: 

519 (199050 o nxu±7f-Kmm9V\!*<< h 

ft, fni/y^t- t?ett*rtfLTV*<5 D HMSflH** 

y|*hVEGFOtt-&lil«fcor*5 0, -*»BrtK7«>f^ 

hVEGF Mr 9 loOfllftflk- 1 Mr?** — 

(KDR£ t>»*tlS) -e&5o (Matthews) 

Proc. Nat. Acad. Sci. 88:9026 (1991^) ; f—^ls 
(Terman) Oncogene 6:1677 (1991^) ; 
^ Biochem. Biophys. Res. Commun. 187:1579 (1992 

m o 

hVEGFtfltU-fe^-^»-&jCj:or, a^it±<D^ 
^•**S205, 000£ 300, 000*> Y^Xhb'ptK 1 1 2o 
OS^fta^Uy^^^^^tl^o 300,000*Vv 
h y CO 3 V:/ U y * 7s lihVEGFl^lc - 2 

Wir LT V > 5 Wir 7 $ *-<DWM $ ft 

hVEGFrtifi^LTV^fik^V^^K, £fctt$r*L< 

hVEGFrO»na^K^-f ^ttftft^n^ 
P^LSfctt (*r£L<tt) H^OFv H*«f ^ifi&L 

CHI, fc^, CM*tztei&<D7 7y?i>h<DT 

«fclBIi:*«-CjllJS*ft6. #X=4>> (Case 

oigne) t? x Proc. Nat. Acad. Sci. 84:2936 (1987^F) ; >& 
JKV (Capon) Nature 337:525 (1989^) ; 7As7 
* (Aruffo) * % Cell 61:1303 (1990*P) ;7VaW 
(Ashkenazi) Proc. Nat. Acad. Sci. 88: 10535 (199 
1*£) \*<*yY (Bennett) ^, J. Biol. Chem. 266:2306 
0 (199l¥) #(8 e *©H«||B*-Ctt* hVEGFrlt, #y 

^u>^v & (peg) ©i5**^v/<^tt#y 

mUtis (Davis) £S«FfrJS4,17 

9,337-^ ; fyVyy (Goodson) ) ^ BioTechnology 
8:343-346 (1990¥) ; T^a (Abuchowsk 
i) 3s J.Biol. Chem. 252:3578 (1977^) ; V 
J. Biol. Chem. 252:3582 (1977^) #flB) *fc 



^— Sz-r/l/ (Marshall) ^ Arc 
h. Biochem. Biophys. 167:77 (1975^) #JS0 tlMtlSC 
V*3. rfttt, hVEGFr(D£*^tt¥i^&ffifiU u-fe 

*>S*6©KS;4o 0 hVEGFrtt, 7^^h©lS 
fttt^J:taVEGF»C»+S*©jH^ffi*r#JtUr % hVEGF 
O&tfrtHRWtC^Cffi^T^ffl^ft^o 

hVEGFW*^-e#*fcttftaE^n^!)^!;^ 
fK»l< «4«Ofi#* J K fc Ute L fchVEGF U 

j»lfi*ffiOhVEGFri:tt^LTV^V^hVEGF&IHIB+5IB 
^l^oT, hVEGFOTi'*^* hi LXm^MX 

<fe£>o 

hVEGFri-toacaefftt^ hVEGFOT^^ h»itf7 

ffl-Cfc^o hVEGFr flt*fcttflkl) 

«: = - K-T 6DNAT? h7^7*^i/g^ ft^^±*S 

©hVEGFr t ©e^tio»«f jcaa»^a***6>ft*. 

hVEGFr^ctt/hVEGFria^^ ^3x.fXhVEGFr-Ig 

«WiVEGF*ri|V^ai-K*«:«jJM-5. 
hVEGF, hVEGFU-fe^^-, ^ey ^ *-A4ft#*fcf4 

It, ^±»fia*-cm^X.^DNA^mi-^oTM±Sft6 

T, hVEGF, hVEGFr^fcl^hVEGFr^^UfchVEGFSr^t? 
a^Wy^ ( rhVEGF-hVEGFr^^Uy^^j ) 

!BO*/^B-tA«f|:tt, S*0lC=i-7- (Kohler) 
*5J:W$/^^>r^ (Milstein) , Nature 256:495 (19 
75¥) 3ftS|B«Lfc/^^y K-^*tfe«r*ffl uraaH- 
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iiWSS. (Cabilly) * % *B#ffSg4,81 

6, 567^- 0 

^ (Coding) <D*S * n-+A*t# : flGft&JUJtft 
59-^ 103 H (Academic Press, 1986^) 0 
StWnhVKa 7 , hVEGFr, 4fcHhVBGF-hVEGFr=i^U 
y^^-Cfcftrt***. SUSCttffltte, hVEGF£^tf> 
v J t?9-<n l ot ©j»^fcH#i-5 1 otfctt-ttii 
0 S y »38*Sr^T-rShVEGF*fc«:hVEGFrCOV^ 
tid»loO79^>h*fctt«aJ^"Cfc$ 0 fllxfi, hV 
EGFrO«BJft^ K*-f^ (BPfe, h?^^^?^*Sj: 

K) Ktzfrmm, hvEGFiie^#fc>ort>s<owLjft 

hVEGF-hVEGFr a ^ W y # J* 1 / 9 P 

it <5 tlX V > ft V ^ hVEGF*5 i T/hVEGFrlC *> |jr& L ft l^it 
£\ «rJH"C*>a. ^ftfifc, ro±5fttt#tt:hVEGFtJ:j: 

o TBSASife + «** 6 ft * JgSlhVEGF* it tthVEGFr 
^tt»££ftftv\, roi540t#ttAfflWfcf4, 

f4, tt#)5 s ##-a k hVEGF*fctthVEGFrt»'&L#6d*5 
Mrftfcfe-f, ##^hVEGF«L<tthVEGFrO±»*tt 

BiH-srfcfcT£ftv\, 

aa4*«»*fc«3iu, ii^^^So sua 

h7^7x7-f (HGPRT£ tc ttHPRT) 
*t (HATJgJft) , ^tlb^Rl^HGPRT^SMOitm^ 

19, a^ufcttfra^iafcAsttftoftjtufcji!^ 



5 C r ft & caftan ^u^;xo-7jjfiftwx 

jl— i/g> ±y#~ (Salk Institute Cell Distribu 
tion Center) d»bA^"e# 5M0PC-21S3 J:tW0PC-ll 

*JR*0T (ATCC) *»feA*t?t *5«fcU^ 
/Wh^ (Yelton) ^^Curr. Top. Microbiol. Immunol. 81: 
1 (1978#0 fcB«UfcP3X63Ag8U.llMad*e>R»SJxS 

l/C1Bft$ft-0*5. =XtK/W (Kozbor) , J. Immunol. 
133:3001 (1984*F) . 7vy*=.T (Brodeur) ^CO*-/ 
^n— ^/uStfl:afeft«*5j:t^JS£:ffl, 51-6311 (Marcel 
Dekker,Inc. 3— :$\ 1987^0 • 

tilt*/ * n-^A^#©tt^*ttW^tt*ife*fc 
>T (RIA) *fc«:BWIS^*SE!R3WBr!x-fe>f (ELISA) 
EGF, hVEGFr^ U < HhVEGF — hVEGFr ^ ^ U y ^ ^ £® 

/vtri# : KUSitfSSlfc, 59-104H (Academic Pres 

s, i986¥) o r©B»icai-5«ai#asicB, m?L 

ftDNA(D$f* ItSio. l«*«l$ix^ 

os», ^^-r^-x/N^^^-spm (cho) jbbis^^ 
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[DNA(D] ^miCioTM^^tV^^g^nyy^O 

RTS«BO«4ittft£ffM (CDR) xt bet#o»iSi-S 
-ci*, *x*R#o3^*jifctMa*** (fr) r?/ 

5e % — (Carter) ^ Proc. Nat. Acad. Sci. 89:428 
5 (1992^) BioTechnology 10:163 (199 

J: t/L K<UEW*W«*XSEW©aBr 
{CB£LTM££*l* e **Vm, *B#frfS4,816,56 
7-g-;^-yy^ (Morrison) ^ Proc. Nat. Acad. Sci. 81: 
6851 (1964*F) o 

*»W©IBHrt^**t5aWctt, hVEGF, hVEGFr 
$ fc tehVEGF- hVEGFr a^l/y^ MOT^hVEGF^ fcT 

V?W#yX mitt* IgA> IgD, IgE, IgG:fcJ;tfIg 

m) xxw???*. ttinctttt7?^:/b <«*. 

tf. Fab, F (ah') 2&<J;OTv) £ *l fc tfhVEGF, h 
VEGFr* ft IShVEGF-hVEGFr a^Vy^^i RTtBT 

tt, A^y^ (Munson) K (Poll 

ard) , Anal. Biochem. 107:220 (1980¥) OXHtrf-* 

fc< ifcJI&10 9 y y [sic;liters] /*/KD«5fttt 

ft\*mmr v-t^t \z£oxmizi-z> t% , hvEGFcoiSiBis 

%, ff* L< l*80%£A±, * LTftk$J* L < l*90%£* 

i#i*U\ «Atf, 165-T5yKE?BhVEGFfctt» 
gft * 6 #121 - *fc WL189- T 5 / Kga^iJhVEG 
FtfiJ^f- Kfctt»&Lfcl^ty ^ P— : M'Wttfc*' 
-rsr.t*sa*LV\ r<?5«t 5*©i^««^<OhVEGF7K 
!> KOittfltELISAT y-fe-f *fc»Jtl«taEttl»«fe 



m JthVEGFr t m& Lfclnn*tt«»«r«fKi-« £ fc 
#a*U\, r*T,5>oHlM8«-CHt, *flflS$3fl*hVEGF 

***fti-*d^*fctt«*1-60KSaro 0 hVEGF, hVE 
GFr£ tthVEGF-hVEGFr^ ^y#7t^Lft5K 

< LT, hVEGF, hVEGFrSfcl^EGF-hVEGFrP^Uy 

* * t m&xz -+/ua#*rnua«* t 

£-£5o hVEGFrSrittia**^*^***. *y 

^n— J-A*i#Wt»t>a*L<Wt, hVEGFJM* (MSbM 

**TI*ey * o—J-A^tfrSfcttU-fe^-jWiVEG 
F, hVEGFr * fc tehVEGF-hVEGFr a^y^k* T*£ 

$ 5 * ? * O&S ^ n 3 * * 9 * l£ 
tt, */^n-^ttfr&#©FcK^^^*i»fi«*«r 
Wtt6©l:«4oct#*5 (0S^.tfIgG2«:flc(O»^ 
(Cli, KSLflc«Mft:SrHSL, ^i^ft^ttJiiflagtt (AD 
cc) «cH*i-6rt*t?t*) UK Affitt^wt, J^ISS 

ft* Tfcttffl * tifcft*««fea«r-&» * r <b *-c* s 0 

07 9^^hfclS*"rS. «fl&<b»f6*hVEGFrfcJ:o 
TM^tl^i^, J^iaStt^^hVEGm^tCH^L 

<tmiVEGFrfc, ZtlbSftXteMfan^b Lxm§,\z& 

m&-fZ> 0 hVEGF, hVEGFr^^lihVEGF-hVEGFr 

a^y^ifi^ L#-5*y 

hVEGFrft, !>>f^EJ!IOJ:5 4ft«*y^^K, » 
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5 ^ n :/ y x# 9 K-CtthVBGF« b < Ht 

tahVEGF — hVEGFr V?\sy9 *$ift<D^& -f >\ 
* fc hVEGFr tf> h 5 * ^5 £ tf/S fc ttftMS 

#K93*PI«fcE« Lfc£ihVEGF*L#<0 1 l<Dtfimi&&n 

^ J. Biol. Chem. 266:23060—23067 (1991*) 0 jftl^ 
U hVEGF, hVEGFrtfctthVEGF-hVEGFray^Uy^^ 

hVEGF, hVEGFr* fc l^hVEGF — hVEGFr a y^lx y ? * t 

:7\ AffittfcttloOH-Lfca^Uy^Sfctt* 
<D77 ? t> h LT 1 O^M^t LtcftV^ 
titfftv\ L^L^b, £©*3ft«*tt«*fc, hVEG 
F, hVECPr*fcHhVEGF-hVECFr=J ^l/y * *0>Vvf *l 
©WfcfcfcJLMtftv*** h-^fclM-UftftCaRIS^ 

K*-f yt>*LTV^6 0 hVEGF, hVEGFr*fcteh 

VEGF— hVEGFr 3 y^l/y ^ ^K^OgiJR|C*f L"C«f*tt 

ftWBtSStfpt*** ^Sfc^JfthVEGF, ethVEGFr^fcHifiih 
VEGF-^aVEGFra V^Uy^^gtftOJtrtiJi- ^ y» 
E^mfcW:T^/K«S"Ce»i-5Ci(Ci:oT, hVEG 
F x hVEGFr* tz tthVEGF - hVEGFr a Vf\sy9* fcftfttt 
*W+»lO^SilRtt^a5ffi*3±t;*hVEGF, hVEGFr* 
fctthVEGF- hVEGFr a ^Uy^ ^ttlKK»*ttfc#1- 

LV^HB«tt«-Cr4, ±EOtti*tthVBGF 
SfctthVEGFrai^h— ^t, (a) *>v^f|C5gL< 

(b) (TNF) ©i5 4ttte*tt^^^ 

*fcl* (c) OM;£L<ttHER- 2 Ulr 
ft#hVEGFr*BIJIS«BH W-fc —<Dl vf ftfl* t JS^"f 5 r 
fcaWT** (^yK> (Maddon) I?, Cell 42:93 (1985 



*) ; 3— feV^ (Coussens) ^ x Science 230:1137 
(1985*) ) . 

hVEGFr* it tthVEGF - hVEGFr a^Uy^l: jfe^ L 
#SH^(WhVEGF<0T h i: LTttfcftjfl 

Kt>nedner &ft<, nwahVEGFUr^-offitt 

{fctt, hVEGFtlttiaYEGFU*^ — fcO)&&36$U:-fe^ 

JtJST?*^ *tt*±E^*-XAt!:J:o-ChVEGF^-fe 
«Sttftt?**V^T*, ±E5iff«hVEGF(DSS 

L^L^fe, rjxbOgiftttu-fe^-^hVEGFtt^ 

-fcJB^rShVEGF*. U-fe^-|C»i-*hVEGF 

L^e>, *KWj»»ott(!D»Bf-CE«LfcJ:5R:, hVEG 

RFJhl-6 J: 5 fc 5 1 oor ^ J ffl&mxW#Z tiZfr 
*fctt***ix5. -4Wtfirc>K& 

fciBU-C^5o Fab77^^Mi««SifrC0 
**W«fcioT«Jfi$*i*. 

IBi/^w&il[»tefc*"fcH:IB«Wfc'ff«^i:d5"C*S 
tt, 3 H, 14 C, 32 P, 35 S«L<H 126 IC0 e t5*^ttf^ 

4b, «*.tf 126 i, 32 P, 14 c«t<« 3 HOct5 4^tt^ 
ffiTc^®, *fc«r/v^y^^7r^-^, -<-^- 



-7- 



§\ nttP> Affile Wt/NV^— (Hunter) ^ Nature 1 
44:945 (196250 -,9*— tfyK (David) ^ Biochemis 
try 13:1014 (1974^) (Pain) ^ J. Immuno 

l.Meth. 40:219 (1981*p) ; *3j;tf~^u;/ (Nygre 
n) , J.Histochem.and Cytochem. 30:407 (1982*£) y&SfjE 

*»B©S«* <fc 15 fir 79 - \WLto<0&M<» T y 

Srt*5"Cft«. 5/9 (Zola) , */*P-^A#ifl:: 
ftf7^ a 7/K 147-158K (CRC Press, Inc. , 1987 

¥) - 

«£tt^Ty-fc-r (CHfthVEGF^fcti: 
^tJIS^SWR^Ti-9-< h (analyte) (hVEGF) 

fi©*fc»tt«1-5. *rfr£*i*:: fcl£ftS8Sfl6fo(Di; 

t«6^-f *«Jpfi*5±Vr^9>f Ht»#LTV^ftV« 

So 

Zo tvMyfryWm HWWT-J-9-f htt 
H»£*Wttc BBS 3 ivc a » l coftttU; fc » Us 
-lC±oTJfr&3*i, *©«*2©ttfle#T-J-9-f MC 

riM"*. 9*- If* H*iff^J-V (Greene) , 
fFIB4,37M10*. »2<Ogifl:*fcr3LU'-fe^-W:*n 

r«3t-rar4:*s-ctSo f^M^f7yt 

<**i*o 

hVEGFOT 



*ffiB^JfflS{wfE^Lft:S ! L#:^*Ox.r, hVEGFcoteO^T 
3ft555«hVEGFO*«*«jfiH4Sr* * ft V^jRhVBGFO^ 9 
tf, ?t£T>**~* htett, hVEGF<DU±7* 

**V^TV^5"^*fcf«:5l?ftlf^»^ % jttJfihVEGFU-fe 

tt»tefl:W*fBA &£^Ti ^ 7 9 h * fc ttT 
S/WB9lttC^4i#^*}t«. air ru-t^^- 

SRjBtt»tt*fctt|IR*»*jStto J; 5 ftH^o 5 *><o 

hVEGF*S«BIS*ffi±0 2 o*fctt**b J: 19 *l WEGFr 
5 «&te> hVBGFWhVEGFr t tt-fr-j-S^ft <it)2o^) 
*©IB«T?ISttft^fefi-f5W»t. hVEGF^S^Wffi 

fi, ^/xy^A (Cunningham) ^ % Science 264:821 
(1991*F) (deVos) ^S, Science 255:306 

(1992^) ; 7- (Fuh) Sf, Science 256:1677 (1992 

¥) ) o ?toT, hVEGF(Olo©U*:/*H«^ttffi 
( llhVEGF k h VEGFr <D$)M$iii l-^^o X^i 

hVEGFcom 2 <D&&nvL&&wimzns &m&im*M 

"CfttSSHT^ShVEGF^TV^^^ h3UEfltf*Bft 
hVEGFtf 5 ^ U-fe^^-Jg^ imiVEGFr^Oh 

«s^f««r*tf a»a«»if-cwEP©*tti!: i o xm& 

7«>f ^<DRl3£Kai-5ffi0^jSfettT9 = >' (Ala) 
^3?, Science 244, 1081-1985 (1985^) . Z.<D% 

tv>^ 0 mfc$tiit&mm*<DffiwRm Ar g , a 

sp, His, Ly8*S£tftlu) WAlaT?«*S*t (ftMttAtt: 
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ffl1-5Ct^±St»©rfc5„ *A (Kim) Growth 
Factors 7:53 (1992¥) „ 9*. ±iE#ffi<kgl{Sdffc£ 

#j ft, hw©x«»«©T$yWE?ili:*««*J* 

hVEGF©'>4 <ttlo©l/ty? — Jjf-g- Ky -f ^ t il> 
*< tt>*S)70%©raKttSr^rU , r*5 9, #£L<li [3c 
&hVEGF© w-fe 7** -f f] £4>4 < i t>iK)80 

%, L<Wx>4< ifcifa90%©PjW«:£*L-t 

^■5. T5/aBEJnkas«:tt, hVEGF H: 7** 

(*L-C*©tt*, hVEGFU-fc:/* 
-t«>tt*fcBL"C3c«ihVECFi:«#r*) l*j&*ffl 
JBMft. ^f^*fcliifii < ffS)itt©J: 5 4hVEGF©l 

IC, 3c&hVEGF©T 5 y $E?'Jl*i©&3ttg-e©gft, 
fcfcfc*U^*fctt^A«r#L.-Cv>.5. 

fc&fc, ^hVEGFWU-fe^-rg-g-Ky-TVroTS/ 

v>5„ £©£ 54 loOaytTa— ^P^?Att, 
i'l^f'^ (Genentech) Inc. *5¥f^Lfc r Align 
2J r*>9, i*t»199l¥l2^10BIC20559!7i/>'h>'DC 

©*H*f«tJak:iMa#ffltt«i:*fc»ias*bfc. @& 
?ciMen>t> ©<i>4 <iti o©r 5 y mm 

SrBSU Bi:ta:(l©jifflcSiJ©T5/'KSr#AUrv 
ii&$;h/0*6ill--?S>$)&\ 2o5gL<fi J Er*t,fctJ# 

v>75 /R#rac^rt-e**4ftTv*6*iic-e*>0 5 
a. 

PS LT}f A Zfl-ft 1 fcli-tn A 9 £v >r 5 y 
y K© a - * fc 14 a - 7 § y tffiS©V vf tl 

?y|KSSi5|**$^-C^5t©T?&5. aft, 
aS#tt»-?©#8'J©««T? 1 oSfctt 2 o©T $ y 881 

hVEGF©77^y >- hJsAt/r $ /^eyijefegEfrtts 

R8flf£»©K*D©#ifc, Mxtt^S^Jr^-KtS 
DNA©«Mkm^35«S«*«cA-3T:»«lc«3fi$ti5. £ 
^3E*DNASrjSa4»S'<^^-«fl!:j*AU *©&fc 



S. ffljft^fr-lt^ail&i: [sic; are] j9S4«ll»a-C 

*©***jiua-c*a**tfcBfH©7 9^ 

fc ttte©$M;*&Tjfa&;i#*BBaiS#«j;&> 6 (hUR-T 5. 

«VMi. £t*Sffi&*?IEft©fll©4M©fl#&jft* 
ftffl-r5-ta : -C?taA^ hVEGF©75^>'h*J«tt; 
TS ySt5Sc«ftli, «*.«, ^«ShVECF©* 
flfKAoT, Sfclty !)7^-;VK (Merrifield) (J. 
Am. Chem.Soc. 85:2149 (196350 ) #lE«Lfc;8|i?#j4 

y&£SS48fJ!giiS££$^T<-<7'^ K©C*H*»blB 

rt. ga, ^ff«L<ttKASK-C-3£»3lffl©ii)eEaEA 
tioTt Mc»*ie#8J:3 4*«*rd»-C, 

sa^wi-w^^t ss^^^r-r^o i© a 5 4a#©« 

tty^/w-fe/vn-^, aj«y f^/wtro y kv, jKyr^ 
-^Dy^uv- sKy^fu^^y a— A-*jitf* 

B!>7A'3«-A'W*W. :kT©S4-CiS§]|itt, « 

»jk»!S!i©aa4«ctt, j ^^hmts 
@»©^tki±jk y -7-©^si§it-7 hjjr^^m 
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Icttsjfyoi^y/K t Yuf,v W*M. y>#- (La 
nger) If, J. Biomed. Mater. Res. 15:167 (1981*) 4oi 
U^^tf— , Chem.Tech., 12:98~105 (1982*) VLfgffi, 
ZtlX^Ztf}) (a-tKo+i/if/v-^^^Dw- 

(*S#mg3.773,9HH|-) ) , L S 

^ (Sidman) If, Biopolymers, 22:547 (1983*) ) , 

ffi , ;U^B ^^JK- (Lupron Depot) (g&iS^) <D 

^-jim^xv-?- (%Wt—? 

18j££;h,3ifeAW«/hifc#) MtfKtfy-D- (-) 

■t^-Y&XVWM-ry 3-/wK©i5^y^-l± 
100SK^±^Sr«cm$*5wi:*5'Cf 5*5, 

©SStt, 37t;r*#lc&K$;h<fc*Smt 

fc&iltto£{fc#£ cartas*. Hts-fa^tf^x 

Stifc^-a-, ££W**/W7fc Ky/HSSg£&fl6U & 
tlDAJlfer^^^ h$t#*5<fctfhVEGFr'b-&S*l 

5. hSr-gWi-^y^y-Att, aiy^^ 

(Epstein) I?, Proc. Natl. Acad. Sci. USA, 82:3688 
(198530 ;*!7^ (Hwang) If, Proc. Natl. Acad. Sc 
i.USA, 77:4030 (1980*) ; JfcBftUFfK 485, 045f- ; 
*H#fffN, 544. 545^-tcE^^iXfc H 0 *%&&ffi# 

^ (ij!«3200~800*V^ ho-A) W-m^f^-fXh 
315,013, 556l§-l;:Pf!^£;h,-CV^. 



ictt, iiHi-e*fctt-s©^S{^ra'pS#icS4-$n 

5. 

hVECFT ^9 =t-x V tt, 9* ro£r£igj*5 .kU^lSfrSi 
Slftdlife:fc<i:tf&i»#ffiia*?Uffi, JHifi, SJ8, £it 

#*{MSJf, WifflP^iWfla, »£igJPB, 

mesa, smss, gutjs 

«, aKffiicHiiufc^^JktiiJS, #® ($*«, 
jsaasjjiBaJiufc) iwc^-^^i^^stvs. 

lC«toT, *S)1 /ig/kg*^15mg/kg(OTV^^=^ 

■^-Stt, ±?E7T^^-»Cft#UT*bl Mg/kgA^100m 
gAg*fctt^*x£l±*-cro©ffl-e&-E>5. »B(W*^«: 

&ffi& a vr y -fe-r \z x x ®& \zm& $ *t 5. 

h*miiftLxfr?itzttzhb<onmcG%)Xh2>m 
<omm m x«, iiis«5eh-?- (tnf) , sh^l<«: 
m&itvim&mi&mmEi- (fgf) ^L<ttfff>w«aJi 
jsh^ (hgf) <Dm < g&&.m&*mt%L<\m%>itL 

S«»BI^*BLlh5eu<tt«l«lft:U»fttt(*: (1991* 
2^2101^^^$^^^*^ (Esn»n) *$<DPCl4ifflft 
fF^W091/01753##fia) , *fctt^X.fi, T**Mt 

r, y si?^*fla», 5-7^o5»?^/w, yy^ 
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1-6. 

hSrJK^a#tc % ^a_tfflt*£fctt, #4-r*»*fc 
^ — fy^-7xpy % gi:-HER2Si^ ^w^y^, jft 

^IsfV^mfc DB^\ ^y^-n^^y~i (il- 
1) % (IL-2) % JE*fc#-v* 

n7 7-^n^iaf (GM-CSF) Sfctt, ft* 

^^fcjt^ «:#^^Kstfi:it«L<ttC4b»^ 
PCT&M4*IT^09i/oi753-§-#IB) ©±3 4H3Bo*ai 

Mtmmttmt&iiffls *fcttJD««u<ttiiMtt«ft 
y v-~>y{z±^xztibf)mmz5-7Lz> 

H9iE"J*. hVEGFTV^^* H*TNF;*5<fcl^ 

/^Kfc*i#«B^- (PDGF) 7^^h N 
iHBfcS*teS:4$*La 0 hVEGFTV^=f=^ He J; 

*»WOfithVEGF8ift:fl*fc, T7^~^-f»H«J 
K^LTt^ffl-CfcSe r<D*ife-Ctt, hVEGFt£*f-f * 

SHU*** HS*nfcSi#t|S^L"CV>5hVEC 

s*6^ps/vaw*. pH5.o©i5*S'joi>a**« 



Bl-5t>«reH;ftv\ 
jhmi 

fcthVEGF*/ £ n — ^/l/tt«:©Jl3t 

Mftfflort^^^r^y (klh) tfo&Lith 

VEGF^^S^felC, Jfi&x.#hVEGF (165TSy&) , V 
a.l/jH$ % Science 246:1306 (198950 &0.05%*VW* 
/VT/^rt HO#ttT4:10tt*TKLH*»&U 

r (om&m *&*fricim t ^ e> aa-c 3 « v * » 
*<-hLfc 0 ftic, zvm&to&v^mmmm (pb 

s) fc»LT4t^«S*ftfc. 

Balb/c-^*tt s M.&ft&$t\Z£iX2Qn g<DK\Mt 
»*Lfc5M <OhVEGF-C 2 flH »£. 4 U 
J^St-&taiC4 PfflKLHiria^LfchVEGF^^-lS^fiSrii 

Ufc^!?^^ fe»fc«NBfittP3X63Ag8U. 1 S a 

* — ^MtU Curr. Top. Microbiol. Immune- 
1.81:1 (1978¥) IE® Stilt* ?\ZLX35%<DtfV 

xf^y^/i, (peg) fcttffluriH^*^. + 

^y^a (Yarmush) Proc. Nat. Acad. Sci. 77 : 2899 
(1980*F) o K-^*rHAT»**T«#lLfc. 

K-^»jaJW*^6>1»fc±»««, hVEGF 

Lfc, n — (Harlow) fcitfU— ^ (Lane) CD^C 

# : liS^-aT/K 597H (Cold Spring Harbor La 
boratory, 1988¥) . r <Dt 5 Je LT#ftVEGFjt#£M 
±i-6Ci3fts»ftSnfcW^y K-^JlBfittt|RIM»! 
Kiott^n-yftU 3EKiWW-*fc»K:, A4. 
6.1*5<}:tfB2. 6.2i:#* U:ti^n-yw2o5rl 

A. StlOttUtt 

A4. 6. 1*3 J: U^B2. 6. 2^ 7 y K— v \Z i o TS^ $ H 
fcJthVEGF^ey ^ n-^tt*©lt^1**ttr4ELISA-C» 
^L/Co ^t/^n— -J-/l^t#«t, hVEGF, FGF.HGF^^itt 

^*5BB^ (EGF) -CWT&S £ ft*:® u 

rjxbTy-fe-f ©US*, A4.6. l*5ctt/B2.6.2W^y K 
— r 3650^ t,fc * y ^. n -^StfrtthVEGF i tttt^i" 

b. jitr h-T'o^y tr >y 

It^HS'&ELISASrttffl UT, A4. 6. 1*5*0*2. 6. 2^>-< 
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h-^ («MK) te*^i-&03ft**tLtt>Jlft 

Infect. Immun. 57: 944 (1989*F) . fl*©#«BMRh 
VEGF*y^P-^MK# (A4.6.1*fcttB2.6.2) *1t\t 

mmmvmGmfc hVEGFT?«r« 

e^^MkSthVEGF^e/^P-^gtft: (BIO-A 
4.6.1*fc»BI0-B2.6.2) $r^Px.fc 0 fcT^^/Wftgi ■ 
*»#*«tt#O*t*ttl:1000T?*>ofc. **<?~Mt 

<D*«r*"f»feEJESWu 495nmOSg-C3t^6S (0. 
D.) ZmfeLtCo 

*k te^^sfRtfthvEGFifift* it \tmomwxttm± <* 

Jlttfrofc. A4.6.1*3±tfB2.6.2/^ 

A4. 6. l*$<fctfB2. 6. 2^479 F-^#££Lfc8i;hVEG 
F^y * P-"*vMft#tfM y *^:/ttELISAT3fej£Lfc. 

4K) *hVEGFTWKT*«**ifc««lXB^u-hlcJip 

o-f y * /sstt^r/v* jj 7 r * * 

^ift t jfthVEGF* y * P — tAstffl k p - ~ b 

HELISA^ l/^haO«fflV 405nm-CS!)^ bfco 
iia^fet^oT, A4.6.1*3j;t*B2.6.2W:/9 K— 

■^W^-eM&ufc^ey * p-^/vjRft<o>f y 

IiGl-C4>6i:jfe36*nfc # 

A4. 6. 1*3 A WB2. 6. 2/^ ;/ J) K— e^Bft LfctthVBG 
F^y 9 P-^a#OhVEGF^S^5«fttttt«'&»'& 

^ d — JvV*l#4\ 20, 000-40, 000cpm<£> 126 I -hVEGF 
(l-2ng) feJ:U«>«rOKftlft<0#S«hVEGF (1-10 

oong) «r£#i-5K»fcap;tfc 0 ii-cmri^ 100 

n \ <D^*ft^V*\tfKtm t*HT-*^y-*Hai? 
^-Xtf>Pel-Freez) SrflOX., £ Oft£»tttr£a.TXK 

y^l^y^ (ftfiay^y^) 11, 4 < CT6%# 
Uxfi/y^!)3^ (peg, #^1:8000) £500 /z l ft 
^JP iKV^C2000XG, 4t"C20»BHiitLTttlt** 

26I-hVEGF©*tt^W^ HtLfc*f»«r^v-etHR»-C 



tt* Lfco A4. 6. W ^ V K"* LfcfcthVEGF* 
y * p-^gtft^iSfPttttl.2xl0 9 y ? YtV/zttW 
jbftfcttWSftfc. B2. 6. 2/^^U K~*#S£Lfcft 
hVEGF^ey ^ p— ^/vaft^>a?Ptt«2.5xio 9 y h/v 
(SIC;liters) /*^"C*>Si»»SJxfc. 

E. hVEGF<D)Wfla^S^SttStt^Ra± 

^^BW&ft^iUBjiiffrtA (ace) mm % y^yy 

^\ Proc, Nat. Acad Sci. 84:5773 (1987*F) £12<@<7)^ 
2. 5ng/ral£>hVEGF&, A4. 6. 1* L < J*B2. 6. 2^4 zfDY 

— ^^a^ufca^^aacotfthVEGF^y * p— jvh* 

ft^fcl^Bl^^gtHGF^y * u— -Jvua#<0#ftT* 
i:L"C, hVEGF^^*DL?SV>-CACE^fiaSr^*U^o 

0 2tc^$tiSJ:5lw N fthVEGF^-y *p— JvUM* 

ttW*" £ t , mil LfchVEGFtf* £ ^ACEflBflStf) Jtfit* fc It 
i#«r3d»"C**ri:«r*Lfci A4.6.1W^U K— e 
tfK&Lfc^ey ^ P-^ttftUhVEGF^Waa^SRiB 

tt»tt«r^fcia±L ■ Gfi9o%a±oiajh_) , -*B2. 

6. 2^5^ b^y ^ P—^/uSL#tthVEGF<0*Ma»«« 

F. hVEGF3e^<7)|ajh 

l>^ACE*BJB«r, 10%OfF»>VifiL^ 2xM<D?A'#$> 
*3 J: ^lng/ml^jgS^«^^JiiB&^B^Sr^-r -5 ^ 
7W<s/=J<D^IE-<f — P/VjgM (DMEM) ^24COl>J:/K7)» 
H£2. 5X10 4 <@<DfflfiS/0. 5ml/l>3i/i/0« 

ffifc (^*OI^EM^<tWl2^ife7 P 7^25inM(DHEPES^^ 

ufi%o^>>jk^T/vy^^) sr^v^r lmasj^Lfc. 

12,000cpniCO 126 I-hVEGF m 5 X 10 4 cpm/ng/ml) 
A4.6.K B2.6.2*fcttA2.6.1^>f^9 K—^ (250m 1 
<DU®m) tmtk LfcahVEGF^- y * p — JvHfctt 5 m 

»*«l«^w-h*o*i/Aa^tcliP*.fc. HUfe 

^a«ttSrfflV^T3E8lc#U 0.5ml(O0.2N, NaOH^r 

0 3 (±) iC^^n^>«t A4.6. l^<tUJB2.6.2/N 

<i 7 y k-t LfcgthVEGF* y ^ p - ^/i/«:#r±h 

VE(fft^^ACE!BiaoJ*^tH±Ufc. ^WIC, A2.6. 
1 W ^ P K— -?&M£. LfctfthVEGF^ y ^ p — 
tthVEGF k V S/ACE»IS«)»*te* X. 5^6 

A4.6. i/vf^9 k— ^^a&ufe^y^n-^^tt 
*ttB2. 6. 2^S^ bfc^e y ^ p 9 ^^tc^: 

t < hVEGFOj*-&«rB± U^o 
113 (T) fc^£it5J;5fc, A4.6.lW^U K— ^ 
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i*m± L1t*S?v — JvHftftte, 1 : 250(DhVEGF#Sift 
<0*frttXh\EGFk ^i^ACmm(D^^^\cm± L 

g. olwegfj y&mt 

A4. 6. W ^ y LfcfethVEGF* / * n - 

^/Wftft^hVEGFCQ 12 1 - ft <fc tfl89 - 7 ^ J MJ&m t K 

fc h293*fll&£, ±l2t^<fc5ICtT, 121-*5<fctfl8 

^hVEGF^ y Koffi^ij £ =t - 5 * * 

fc D UaLy^ x Science 246:1306 (1988^) 0 Y7> 

v^<^*tcjfflja^Lfc 0 *fflfl&£±f2*gifc*-C30# 
fg^y^r^-bU ^^100MCi/mlcD^ 35 S-y^ 
£tf 35 S- v-*tM v^i&I^Px., jjfl5&£3! 

CI, 1%NP40 X 0. K 0. 1% K-rvVV 

m&j-hVVJ* (SDS) , 50mMhy^, P H8. 0) *T30# 

m>*^-hLxmfa*®Mtstto mm\t, 20 
ox G-e3o#f?gjg<L> Lxmmm>h^ liz 9 

*ffli!S^^ift*5<J:^]5a^*fe^500/i Itt, 2m 1 
(DA4.6.1W^!J K-^jftft (2.4mg/ml) ^l^TCC 

lffl^^^M, W5/i 1<P*1^£l^!> 
*IgGft&^n;/y > t 4 X^X 1 f^fHH V*- ^-<- 

hUto 35 S-SiahVEGF<i:0thVEGF^/^a-^/^^ 
<OM3^^y^^J:^^lAt77P^ (Ph 
annacia) Tfl:Jg:£l*\ ^C0^j15c^T"CSDS-12%>K 

±ie##f£>#sm, A4.6.i/^^y K—e^a&ufca 

hVEGF^ / $ n-^/U5t^5hVEGF0121-*5 J;t/189-T 

^ y mm t xmRfc&x h s r <t $ titz. 

hVEGF U± 7 9 IgGiK-g* * ? WO^it 

fit hVEGFls±7f-<DX?U*<?}?&£Xf7$;m 
^-MbK^J^^^^. Oncogene 5:519-524 (1990 
¥) KM^£iVtV>6 0 fit hVEGFU-fe^^-oJ^^ 

K^^r>'(o=i-Kibsa^j^2^^fe'ct higGiH®^ 

&&*§[pj^$;^£<£ffl LTBstBlflJGB£gM£5 , f lt& 
^-K-T^DNA^lCl, flt<£>T * /&759CD:3 K^l^A 
U 7^*^ KpBSSK'FC, ^7^, J.Biol.Chem.26 
6:23060-23067 (1991^) <Dft^<DBstElWmUtiL$:hs 
tBlg&ffil^&Lfco WAElsft77X* KSrEcoRlfcitf 
BstBmBftU ZLX'&btltcT'yXZ KDNACD^c V ^ 



7y?*>h$:. fit hVEGFW-fe^-CO)ffllS^K^>r 
>- ( (T^/K 1-758) Sra-K-T^flt DNACDEcoRl 
-BstB17 7^ >- h ^— J^ir^^$*^ 0 

Clal^J;UfNotlTm{bLT^3.3k 

*¥LIW§^**-pHEB02 (y^^^, Neuron 8:1 

045 d992¥) ) <Dmk<o? v~~is?nmm?<i- 

) fi^t^ hn#-w~> > 3 ytC^oTfltifA 
fe£^£-tSpHEB02:/7^ K*CK7^7x^Vgy 
"T5o by^^^^^^a^^tl^fiaflftlOyoCD^i/ 

mwxmmL, m75%<oM®&xikm^mmc®L 

gG»^^y/^Hl^ *Sft^yh§, J.Biol.Che 
m. 266:23060-23067 (1991^) \Z.WM£tl1t£ 5 K L 
^y/^fA77^^T^-7MJ>7^^^nv 

^77^ -\cmix &w-3w%m- bmmi-Zo 

FtDM&a^XEUSPiXTyKJ Lit. 0PM, ^ 

^Jofc 0 H^^-r^^ife^, hVEGF^M^i-^3 0 
COJftfiS^ NEG55 (GSSirtf^^n^)) (G55^t>^$tl 

IfPODr.M. h77^ (Westphal) ^t)#^t hff 

MJPM^fiSt*) > A-673 (««S^CRL 1598i:LT2 
0852*B^ y -9 V Kffln y ^ lf/KD^@S^lR*3f 
(ATCC) ti*b%1t\i h&&ffitemmW&W) *3i^SK-LM 
S- 1 mmWW^mB 88k VXATCCfrbmz^mffift 

fe^yW^-r^^^h^COCharles River Labo 
ratory) 1^1100-200/1 1 OPBS^ 1 — 5 X 10 6 <@(DJit^jSQ 

T> U* <D&*m<DA4. 6. l^hVEGF^-/ * n — 

ft. JIBBttogigp^o^y^P-^gtft (5B6) *1zi* 

!>^<DNEG55H«OJi«[^4*.5a^ OftCOA4. 6. 1 
fithVEGF^- y ^ n — *vWttft<D«l*WtB 4 *5 itf 5 IC* 

M g ^fc^l00/z g CDA4. 6. l^ihVEGF^/ ^ n— JvH&fcft 
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TV\fcr t£^LT^£ 0 NEG55#flfl&£&SL 
TSiiW^i^ A4.6.1gihVEGFSt#:-e^ ; fiL^^l>^(0 
m&<D± t $ rtS&§l#ft#3: fcliPBS-C^fi L*:^ ? * 
oM£<D*t$J;!9^50% (25 m gfi^ioSi^g 
Lfc^?*Oi§£0 ^?>85% (100m gS^i^-C 

•7**<DSK-LMS- 1 JB^Oitmi^^^A4.6. lfthVE 
GF*/^n-^St^ftlB<7>S»*«H6^i-c SK-LM 
S-l«BJia*SaUT5Sra«(C, A4.6.1&hVEGrl7i;ft:T 
«*Lfc^**^«flW>***tt, &KtSftft£fcl*PB 

fee 

^n-^Ujt#«lia<Da*ttI217^^fo A673»fi«r8S 
S LT 4 SKQft it, A4. 6. lfiihVEGFjftffc-e&fi Lfc^ £ 
7(DM0WW^M:, *B«tt#*fcBPBS-C 
&HLfc^!>^Ott»CD*#SJ:iJjKl60% (10m gfi^- 
ft^ftft^fiLfc^^O^ ^fe90%«± (50- 
400m g»#*<0tt^ffl.|KUfc^!>^O»^) 
ofc 0 

^*^^T«mLTV>5M^«^^x^$thVEGFfei^ 
NEG55 1 h#SJPM»*fct^A673«*S:©^]ffi«Bfia 

(12^3i/U/^U-h) I^9-C7 X10 3 <@O*tBfiS/^^V 
Lfc. A4.6. l^thVEGFSi^^S^ig 

0 -20. 0m g ©Sift/ml fcfc 6 £ 5 fc*M&«*»fc 

7i/y\Z.MM\sX&m£lts *—/\>$— (Coulter) If 

51^ A4. 6. lfthVEGFfctfttt, #***<ONEG55*fcttA6 
73«cOigm^»LT^l : ^a***LTV>^^o^o 
me>Oje*tt, A4.6. lgihVEGFgi^*BflaStt'C*V> 

ii^tt*3^ etfroais$ixfcfitJs*s»*{tvEGF 



hVEGFT^=*~;* h*5r<oiBa«r»rf-5*^5^Sr 
^SA4.6.1tthVEGFtn:»(DS»*8rry-fe-f Lfco »JRi 

6. lgthVEGFet«:oS(i*t>r Lfc 0 

-fV> (Thompson) Cancer Res. 51:2670 (1991 
¥) ;7>ry^X^ (Phillips) Proc.Exp.Biol.Me 
d. 197:458 (1991^) . #*)10 4 <@<afc hMtHKft/fclW 
tt, 0.1%(O^^|&jajlilfSfr^i-5«F*««-T?4893: 

(0.8*^n^O?LlMX) tC«#S*fc D 

fKU^K KMMEfMHfc #HN5**Mtft J£S 
ttFGF (bFGF) ) <l#ig/ml©fttt**4Ta\ *fc«P 
BS) *5ii;A4.6.lSihVEGFgi# (10 m g/ml£>gJ&}8&4 
-C) fc*:n/Mclp*.fc. 2ft£4l*mtfc« PttLfcUtt 

Biott±iBK*ott*<o5p*Sr«-ri><D"e*>5. r» 

nfctftt»it», pFGF^fcBPBS^OfrfiT^KL 

fcAAItteTOft-cfcS. rm^+mAB vegfj ir^ 

*Lfc«0«tt, »BSKX9^S6iDUfcA4.6.1-tthVEG 

rjflum, %] t**Lfc*<z)««L, fthVEGFftttos&ta 

»S*fCV*ftJ:5K:; SthVEGFgifrrt. 
#H««o»K«ttt5-CHt4^ofc (¥*S13.64^- 
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0 VEGFAb 50 ug 
O VEGFAb lOOug 
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D VEGFAb 400ug 
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mAB VEGF 


* "1 
mm 1 
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5.7.92 


5.2 ±0.2 


2.7 ±0.3 






ISO 


5.7.92 


7,0 ±0.3 


2.8*0.4 


60 
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5.7.92 


6.7±0.4 


3.710.3 


_il_J 
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5.7.92 


6.2±0.4 


3.110.3 


SO I 
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5.7.92 


5.7 ±0.6 


4.4±0.3 


23 




Z02 


5.22.92 


10.0 ±0.5 


3.410.6 


66 
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5.22.92 


7.5 ±0.3 


1 i ■*- c\ n 
0. 1 xu.o 
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«R9. : 

6.2.92 PBS 3-3 0*.30 

bFGF 1//g/ml 3.7 0.38 

5.22.92 PBS 1.2 0.38 

bFGF 1//g/ml 7.8 0.31 

5.2.92 PBS 1.3 0.18 

bFGF 1//g/ml g.o 0.41 
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